Reusing old nests for breeding might provide birds with benefits such as saving the time needed to build a new nest, and consequently enable the birds to start a new clutch earlier than if they had to build it afresh (Aguilar & Marini 2007 , Redmond et al. 2007 , Richmond et al. 2007 . They might also benefit by reducing the energy expended on building a new nest or by limiting exposure to predation during nest building (Curson et al. 1996 , Bergin 1997 , Friesen et al. 1999 . Despite these potential benefits, many bird species use their nests only once. This occurs particularly in non-colonial passerines that build open cup nests (Curson et al. 1996 , Bergin 1997 , Friesen et al. 1999 , Wysocki 2004 , especially species that build a delicate nest susceptible to damage (Bergin 1997) . The Eurasian Blackcap Sylvia atricapilla builds nests of this type (Bocheński 1985) . This species experiences relatively low breeding success (e.g. Bairlein et al. 1980 , Weidinger 2000 , Schaefer 2002 , Remes v 2003 , therefore Blackcaps often repeat nesting attempts after nest loss (Bairlein 1978 , Berthold & Querner 1978 , Schaefer 2002 . Despite this, there are only two records of Blackcaps reusing nests for a later breeding attempt (Chance 1930) . No previous studies have quantified how often the Blackcap and other species of Sylvia reuse nests. This study aimed to identify how often Blackcaps reused a nest in the same season and to determine if the extent of damage to a nest limited its reuse.
Methods
I conducted the study in two forest plots next to the city of Bydgoszcz (53°10'N, 18°00'E) in central Poland. One study plot was about 335 ha of managed pine forest with 40-to 100-year-old trees. The sparse undergrowth in this forest was dominated by Black Cherry Padus serotina and European Raspberry Rubus idaeus, and in some places by Pedunculate Oak Quercus robur. The second 27.6 ha plot was in floodplain forest on the flood terrace of the Vistula River and was protected as a nature reserve. European Ash Fraxinus excelsior and Field Elm Ulmus minor dominated this multilayered forest with trees of diverse ages. The undergrowth was well developed and was dominated by Common Dogwood Cornus sanguinea, European Elder Sambucus nigra, elm seedlings and Bird Cherry Prunus padus. Reusing old nests for breeding might provide birds with benefits such as saving the time and energy needed to build a new nest, or by decreasing the risk of predation while building a nest. Despite these benefits, many species use their nests only once. This study aimed to determine how frequently Eurasian Blackcaps Sylvia atricapilla, which build delicate open cup nests that are particularly susceptible to damage, might reuse their nest within a season and if extensive damage to a nest limited its reuse. I conducted the study in [2002] [2003] [2004] [2005] [2006] [2007] [2008] in forests next to the city of Bydgoszcz in central Poland. I examined 479 Blackcap nests after the failure or success of the nest was known. Nests were classified as damaged or undamaged (73.7% of the sample). Only four nests were reused, representing 0.8% of all nests and 1.1% of the undamaged nests. The large number of undamaged but inactive nests indicated that the extent of damage was unlikely to be the reason that nests were rarely reused. The study also showed that Blackcaps rarely used material from an old nest to build a new nest. Short notes checked 2-4 days, 6-10 days and 15-20 days after the eggs or nestlings had been lost or if the fledglings had left the nest. The second and third examinations were skipped if predators had pulled out the nests from their location and they were lying on the ground or on branches below the original location. These nests were torn in pieces and automatically counted as not being reused due to the extensive damage.
Following Cavitt et al. (1999) , I determined each nest's suitability for a second clutch. Studies in captivity have shown that more than 40% of Blackcaps that attempted further breeding started the next clutch within five days after nest loss, and the median interval was six days (Schaefer 2002) . So in the second examination I classified the nests as damaged or undamaged. Damaged nests were defined as those that were deformed, such as being flattened in any plane, showed signs of material being torn out, were tilted from the initial position or were partially moved from the initial location. Undamaged nests did not show any of these signs of damage. I also noted nests that showed any signs of being stripped for their material.
To determine nest reuse I checked all the nests categorised as undamaged and damaged ( Table 1 ). Nests that had been pulled out from their location by a predator were counted as not reused (see above).
Results and discussion
I analysed 479 Blackcap nests -142 that successfully produced broods and 337 that did not (Table 1) . Most of the nests were identified as undamaged after the first breeding attempt (73.7%; Table 1 ). Nest reuse was observed in only four undamaged nests, representing 1.1% of the undamaged nests (n = 353) and 0.8% of all examined nests (n = 479). One case of nest reuse occurred after a successful brood had fledged (in the pine forest). Three other records of reuse occurred in depredated nests (one in the floodplain forest and two in the pine forest).
As most nests did not show any sign of damage, it seemed that Blackcaps had plenty of opportunities to reuse their old nests. Moreover, it is to be suspected that less time and energy would be required to repair a slightly damaged nest than to build a new nest. An explanation for the lack of a second clutch in successful nests is that Blackcaps rarely attempt a second clutch after breeding successfully. There are only six records of a second brood (Glutz von Blotzheim & Bauer 1991) and one record of three broods in a season (Weidinger 2004) .
One reason posited for birds not reusing their nests after depredation is that they do not risk laying a clutch in a nest where they had failed to protect their nest from predators (Styrsky 2005) . Blackcaps have a limited ability to actively defend their nests (Weidinger 2002 , Schaefer 2004 . Their main defence strategy is to maximise the safety of the nest location (Weidinger 2002 , Remes v 2005 . So, they might intentionally avoid reusing an unsuccessful nest.
Another reason old nests are not reused might be an accumulation of parasites that attack nestlings and therefore reduce nesting success (e.g. Barclay 1988 , Møller & Erritzøe 1996 , Stanback & Dervan 2001 . Several parasites occur in Blackcap nests (JZ, unpubl. data), including feather mites (Acari) that can be transferred between birds (Pérez- Tris et al. 2002) .
Old nests can also be used as a source of material for a new nest, which would save the time and energy to find new material (Mountjoy & Robertson 1988) . I observed that Blackcaps lined their nests with animal hair and small roots that were difficult to acquire, so it seemed they would benefit from reusing these materials. Despite that, I recorded only 19 cases where material disappeared from old nests, mostly from the lining. This material might have been used to build new nests, but I was sure that this happened in only three cases. instances of old nests being disassembled (Mountjoy & Robertson 1988) . Building a new nest for each breeding attempt, and therefore adding to the number of old nests at the breeding site, might also offer protection against search-strategy predators (Watts 1987) . The increasing number of unused nests over the season would cause an increased and unprofitable expenditure of energy for many predators searching through all the nests.
To identify the precise factors that preclude Blackcaps from using old nests, experiments are needed. For example, removing or adding nests at a site would test if the accumulation of old nests helps to protect against nest predation.
